this paper, we found a new result by relaxing the condition of [l, Theorem 31. As its direct consequence, we have obtained some new minimax inequalities of Ky Fan and minimax theorems.
INTRODUCTION AND PRELIMINARIES
Since Fan has generalized KKM theorem, numerous applications of this theorem have been found. Fan's theorem is now becoming a very versatile tool in nonlinear analysis, such as fixed point, variational inequalities, see 8, 9 ] to prove fixed point and minimax theorem in topological vector spaces. Ha [1, 2] has given generalization of Fan's theorem and Fan's minimax inequality. In this paper, we obtain a new theorem by relaxing closed condition of sets of [l, Theorem 31 . From this, we give some new Fan's minimax inequalities and minimax theorem. Our main result is the following Theorem 2.
Let X and Y be topological spaces. By a set-valued mapping f defined on X with values in Y, we mean that to each point z E X, f assigns a unique nonempty subset f(z) of Y. f is called upper semicontinuous if for each open subset G of Y, the set, {z E X : f(x) c G} is open in X. It is easy to show (e.g., [lo] ) that if Y is a compact Hausdorff and if f(z) is closed for each z E X, then f is upper semicontinuous if and only if the graph ((2, y) E X x Y : y E f(z)} of f is closed in X x Y. We first cite a lemma in [l] which will suit our purpose. LEMMA 1. Let E be a Hausdorff topological vector space and K c E be a compact convex subset. Let Z be a n-simplex. If q is a upper semicontinuous set-valued mapping defined on Z such that q(x) is a nonempty closed convex subset of K for each x E 2, and if P : K -Z is a (single-valued) continuous mapping, then there exists x0 E Z such that ~0 E P(q(z0)).
Our result is as follows.
Typeset by d&-w 37 THEOREM 2. Let E and F be Hausdorff topological vector spaces, let X c E and Y c F be On the other hand, let 2 be the convex hull of the set {yr , ~2,. . . , yn} in Y. We define a set-valued mapping q on 2 with values in K by q(z) = {z E K : (x,2) E B}. By (c), q(z) is nonempty and convex for each z E 2. Since B is closed in X x Y, each q(z) is closed in K and the graph of q is closed in 2 x K; thus q is an upper semicontinuous set-valued mapping defined on 2.
Since P is continuous by Lemma 1, there exists zs E 2 such that zo E P(q(zo)), if 20 E q(zo) is such that P(Q) = ~0; then (~0, P(Q)) E B c A, which contradicts (1.2), hence, (1.1) is true.
But this contradicts n,eyX, c X \ K again, therefore, we must have n2/EyXar n K # 0. This proves the theorem.
MAIN RESULTS
As an immediate consequence of Theorem 2, we obtain some new minimax theorems and some minimax inequalities of Ky Fan. Let X be a convex set in a vector space and let f be a realvalued function defined on X. We recall that f is quasiconvex if for any real number the set {z E x : f(z) < t} is convex, f is quasiconcave if -f is quasiconvex.
Clearly the quasiconvexity of f implies that the set {z E X : f(z) 5 t} is convex for any real number t. 
